Investigating the Role of Artemin Glycosylation.
Oligosaccharides play diverse and unpredictable functional roles when attached to proteins and are a largely unexplored scaffold for deconstructing and attributing novel functions to proteins during drug development. Here, the glycoprotein Artemin (ART) was carefully assessed by multiple analytical methods that allow us to provide a comprehensive understanding of how N-linked glycosylation impact the structural and functional properties of ART. Modification of the N-linked glycan of ART was performed by incubation with various enzymes. Biological assays and systems were used to examine the relative activity and pharmacokinetic properties of ART as a function of glycosylation. In order to reveal the conformational impact of glycosylation on ART, hydrogen/deuterium exchange mass spectrometry (HDX-MS) was employed in addition to differential scanning calorimetry. The colloidal stability of ART glycovariants was assessed by dynamic light scattering, viscometry, and solubility assays. No difference in pharmacokinetics or relative potency was revealed between glycosylated and nonglycosylated ART. Surprisingly, the HDX-MS data indicated that the glycan does not greatly influence the conformation and dynamics of the protein. In contrast, differences in thermal and colloidal stability clearly revealed a role of glycosylation in increasing the solubility and stability of ART. Our findings demonstrate how careful analysis using multiple advanced techniques can be used to identify and dissect the multiple potential functions of protein glycosylation and form a prerequisite for glycoengineering and drug development of glycoproteins.